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flinical Consequences of Intense
ndurance Exercise Must Include
ssessment of the Right Ventricle
e would like to commend Pelliccia et al. (1) for employing a
ongitudinal assessment to detail cardiovascular changes and out-
omes in Olympic athletes. As the investigators comment, this
ype of analysis is uncommon in the sports cardiology literature
nd is greatly needed. However, we would like to raise 2 significant
imitations regarding the wider application of this study’s findings
o other athletic groups.
First, as stated by Pelliccia et al. (1), this is a highly selected
opulation. However, the extent of selection may not be fully
ppreciated by the reader, as the process of mandatory screening is
ot discussed as a limitation. Under Italian law and institutional
olicy, all of these athletes would have had multiple cardiovascular
creening studies prior to enrollment. The number and nature of
ardiovascular exams prior to enrollment is not detailed in the
aper, nor do we know how many athletes were excluded as a result
f this process. Mandatory cardiovascular screening may well have
educed sudden cardiac death among competitive athletes (2).
owever, the mandatory screening process may have excluded
thletes with acquired cardiac changes resulting from intense
xercise training. Thus, the conclusion that intense sport training
oes not result in adverse remodeling should be accompanied by
he caveat that athletes with exercise-induced cardiac anomalies are
ikely to have been excluded from the study group.
Second, Pelliccia et al. (1) state that the rationale for assessing the
ossibility of exercise-induced cardiac remodeling is that “ominous
entricular tachyarrhythmias of right ventricular origin—associated
ith mild reduction in systolic function—have been reported in
ighly trained cyclists” referring to our previous description of
erious arrhythmias co-existing with right ventricular abnormali-
ies in well-trained athletes (3–5). Of 46 athletes presenting with
entricular tachycardia, right ventricular (RV) abnormalities were
etected in 89%, whereas left ventricular abnormalities were
vident in only 3% (4). We have more recently demonstrated
imilar findings in an extended local cohort of athletes in whom a
ack of evidence of inherited disease would imply that extreme
xercise may be the cause of right ventricular dysfunction and
rrhythmias (5). Thus, we would conclude that it is the RV that
hould be the focus of attention when assessing the clinical impact
f endurance training, but Pelliccia et al. (1) do not report any RV
easures.
In addition, Pelliccia et al. (1) reference the impact of a single
out of intense endurance sport on left ventricular function and
uestion its clinical significance. However, previous studies have
onsistently concluded that it is the RV that is disproportionately
ffected by acute exercise bouts (6–9). Whether this transient RV
ysfunction results in chronic remodeling and/or clinical events is
n important issue. We would contend that an excellent opportu- eity to assess these questions has been missed by not reporting any
easures pertaining to the chamber that is most affected by
xercise—the right ventricle.
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eply
e thank Dr. La Gerche and colleagues for their interest in our
ork on physiologic hypertrophy and the current study of Olympic
thletes (1). Dr. La Gerche and colleagues have raised the issue of
tudy population selection and have correctly underlined the fact
hat we had limited our study to highly-trained athletes who were
ree of either congenital or acquired cardiovascular disease at initial
valuation. This was completely intentional. Indeed, we assessed,
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October 5, 2010:1263–6ver a 4- to 17-year period, 114 athletes who had participated in
t least 2, and up to 5, consecutive Olympic Games. These athletes
epresented an unique and selected population exposed to extraor-
inarily intense and prolonged athletic conditioning and, there-
ore, were a model to study the question of whether nondiseased
earts with physiologic hypertrophy can be affected adversely (or
ven pathologically) by high-level intensive training over particu-
arly long periods of time.
We have been criticized by Dr. La Gerche and colleagues for
ur focus on the left ventricle in these highly trained athletes (i.e.,
ather than the right ventricle). However, this strategy was based
n certain realistic considerations. First, previous investigations
ave raised concern and/or produced evidence for left ventricular
ysfunction in trained athletes (2,3). Second, with echocardiogra-
hy, we were able to reliably assess changes in left ventricular
orphology and function, which is not easily achieved for the right
entricle with this imaging modality. More precise observations
oncerning right ventricular structure and function in trained
thletes will likely come from studies employing cardiovascular
agnetic resonance imaging.
In summary, our results demonstrate that exercise conditioning
s not responsible itself for left ventricular dysfunction or abnormal
ardiac morphologic changes in long-term Olympic athletes and
onfirms the benign nature of physiologic athlete’s heart, even
nder extreme conditions over extended periods of time. There-
ore, left ventricular dysfunction in trained athletes should raise the
linical suspicion of an underlying pathologic condition.
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rug-Eluting Stents
or Critical Limb Ischemia
eiring et al. (1) presented very compelling data regarding the use
f small diameter (coronary) drug-eluting stents (DES) for the
reatment of infrapopliteal lesions in patients with critical limb
schemia. Their long-term outcomes in regard to patency and limb
alvage suggest that this may become the preferred method of
reatment for these often-challenging patients.The investigators are correct in noting that their data raise
everal important questions that should be addressed in an
ndustry-supported randomized prospective trial to better define
he role of DES for peripheral arterial disease with the goal of
btaining additional U.S. Food and Drug Administration indica-
ions for the use of such stents. These issues can be summarized as
ollows.
First, the biological mechanisms by which DES in the tibial
rteries are able to limit restenosis, whereas in the larger-caliber
uperior femoral artery most DES trials have been less promising,
eeds to be better studied. Second, in this patient population,
ltimately clinical outcomes (limb salvage and the relief of rest
ain) and not long-term patency should be the goal. The classic
eaching that “less blood is required to heal tissue than to keep it
ealed” can be applied to the notion that restenosis in this setting
ay occur without clinical consequences. The relationship be-
ween angiographic patency rates and improved clinical outcomes
emains an unanswered question. Finally, the study by Feiring et
l. (1) is similar to nearly every published series of critical limb
schemia patients in regard to the extraordinarily high mortality
ates of this population. This particularly sick population requires
ggressive, multidisciplinary, secondary prevention strategies, and
ore comprehensive approaches to develop data and strategies to
ecrease this high mortality.
We thank Feiring et al. (1) for publishing this data. His efforts
nd treatment strategies have the potential to lead to more
omprehensive, larger-scale efforts to improve the care of this
opulation of ill patients.
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eply
e appreciate the comments of Dr. Dieter and colleagues regard-
ng our paper (1) and thank them for the opportunity to expand on
heir insightful observations.
. Although the biologic effect of drug-eluting stents (DES) in
crural arteries needs further investigation, current data suggests
that below-the-knee arterial lesions respond to coronary DES
in a similar fashion. This is not surprising because these 2
arteries are similar in both dimensions and histology. However,
drawing parallels between self-expanding superficial femoral
artery (SFA) DES trials and crural DES implants is unwar-
ranted. The SFA has 4 times the cross-sectional atherosclerotic
burden compared to crural lesions. Additionally, SFA lesions
are far more diffuse and the dynamic stresses are more severe
